STATICS OF A PARTICLE,— ATTRACTION    185.
510.   Let S be any closed surface, and let O be a. point, either external or internal, where a mass, m, of matter is collected.   Let M be the component of the attraction of m in the direction of the normal drawn inwards from any point P, of S.   Then, if dv denotes an element of S, and // integration over the whole of &
. // Ndv <= 4irm, or «= o, according as <9 is internal or external
Case /, O internal.. Let &/^PaPa... be a straight line drawn in any direction from O, cutting S in jP,, Ptt Pa, etc., and therefore passing out at />„ in at Ps) out again at />„, in again at P4, and so on. Let a conical surface be described by lines through O, all infinitely near OPtPa..., and let w be its solid angle (§ 482). 'The portions of ffWdv corresponding to the elements cut froni S by this cones will be clearly each equal in absolute magnitude to. UM, but will be alternately positive and negative. Hence as there is an odd number of them, their sum is + urn. And the sum of these, for all solid angles' round. 0} is. (§'483) equal to .4*7/13 that is to say,
Case //., O external*. Let -OPvPtPf.. be a' line drawn from- O passv ing across S, inwards at .P,, outwards at /*., and so on, Drawing, as before, a conical surface of infinitely small solid angle," <a, we have still turn for the absolute value of each of the portions of JflVdcr corresponding to the' elements which it cuts. from S; but their signs are alternately negative and positive ;. and therefore as (their number is even, their sum is. zero. JHEence
From these results it follows immediately that if there be any continuous distribution of matter, partly within and partly without 'a closed surface »S, and..^ and da be still used with, the same 'signification, we hayc
J/jWcr *s 47r M
'if M denote the Whole amount of matter within ,£
611: "From this it follows that the potential cannot have a maximum or minimum value at a point in free space. For if it were so, a closed 'surface could be described about the point, and indefinitely near it, so that at every point of it the value of the potential would be less than, Or greater than, that at the point ; so that ,N would be negative or positive all over the surface, and therefore //JWcr would be finite, which is impossible, as .the surface contains none of tile attracting mass.
612. It is also evident that JV must' have positive values at some parts of this surface, and negative values at others, unless it is zero all over it. Hence in free space the potential, if not constant round any point, increases ia some directions front it, and diminishes in
"Vol.ny mass at a
